
UNIT 2: THE OCEAN 

 

Deepest Ocean: Pacific Ocean 

Saltiest Ocean- Atlantic Ocean 

Saltiest lake- Dead Sea 

 
WHAT DOES OCEAN WATER CONTAIN 
 
Seawater is a solution of salts dissolved in water. The salts have constant composition. There 
are more than 70 elements dissolved in water but 6 make up 99% of all dissolved salts. The 
chemical composition of sea water is influenced by many things- rivers adding to oceans, wind 
born particles, materials from the sea floor crust, organisms in the ocean, and more.  
 
The salt content of seawater is expressed using the term salinity. This is the amount (in grams) 
of total dissolved salts in 1 kilogram of water. Normal sea water has a salinity of 35 
grams/kilogram or 35%.  
 
Main salts or elements present in sea water 

1. Chloride 

2. Sodium 

3. Sulfate 

4. Magnesium 

5. Calcium 

6. Potassium 

7. Bicarbonate 

8. Bromide 

9. Borate 

10. Strontium 

11. Fluoride 

12. Silicate 

13. Iodide 

 
Gases in seawater: Seawater also contains dissolved gases. In the ocean, there is more 
dissolved carbon dioxide than any other gas. This is followed by nitrogen and then oxygen. Sea 
creatures through gills are able to separate out oxygen from water to support their breathing. 
The marine plants use the carbon dioxide for photosynthesis. 
 

pH of seawater: Ocean water is slightly alkaline. It has a pH of 7.5-8.5.  

 

Nutrients in seawater: Nutrients are found in seawater in the form of animal excretions, and 

from the decomposition of dead plants and animals. Run off from the land can carry man-made 

fertilizers which add to the nutrients.  



Nutrients tend to sink to the bottom. However plants must live near the surface to get sunlight 

for photosynthesis. An ocean current called an upwelling brings cooler water full of nutrients to 

the surface. These helps to feed the food chain. 

 

Summary- Sea water contains water, salts, dissolved gases and nutrients, which are all 

necessary to support life in the oceans. Inspite of huge distances and temperature variations, 

the content of seawater is incredibly consistent throughout the oceans. 

 

 

 

 

 

 

 

 

 

 



FEATURES OF THE OCEAN FLOOR 

The ocean is characterized by many landforms on the ocean floor. Just as landforms are 

present on land, they are also present on the ocean floor.  These landforms are described 

below.  

1. Continental shelf:  This is the area of the ocean that is next to the continents. It is 

made up mainly of sediments washed into the sea by rivers. It contains the highest 

amount of benthic life (plants and animals that live on the ocean floor). 

2. Continental slope: It starts where the continental shelf sharply drops off into a very 

steep slope. 

The continental shelf + continental slope together, are called the continental margin. 

3. Continental rise - This is just past the continental slope. It is formed by currents that 

flow along the current, pick up and deposit sediments just below the continental slope. 

These form the large gentle slope of the continental rise. 

4. Abyssal plain - It is the underwater plain, the deep flat ocean floor. It is covered with 

sediments. 

5. Ocean trenches – These are deep valleys on the ocean floor. They form when the 

border of one tectonic plate is below another plate margin. The deepest one is the 

Mariana Trench in the Pacific Ocean. 

6. Underwater mountain ranges – There can be long mountain ranges called ocean 

ridges or there can be isolated mountains called seamounts. Some seamounts have flat 

tops and are called guyots. Guyots are underwater volcanic or extinct volcanoes with flat 

tops below the surface of the sea. 

7. Submarine canyon – It is a very steep sided valley that is found on the sea floor of 

the continental slope. 

8. Submarine fan – It is an underwater structure that looks like a delta that is formed at 

the end of rivers. When sediments are on the continental slope, they slide down due to 

gravity and form the continental rise. After thousands of years of deposition, a fan shape 

forms toward the top of the continental rise. This is called an abyssal fan. 

9. Underwater volcanoes – Volcanoes exist underwater too and can erupt. Islands may 

form from underwater volcanoes. 



 
 
 

 
  



OCEAN WAVES 
 
Waves are the most familiar feature of the ocean. Waves are formed due to the 
continuous motion of water combined with the gravitational forces of the sun, moon, and 
blowing winds. 
  
In a wave, the water itself does not actually move; the wave transports energy over 
large distances. A wave is a forward motion of energy, not water. The water does not 
even move forward with a wave. If we followed a single drop of water during a passing 
wave, we would see it move in a vertical circle, returning to a point very near its original 
position. 
 
Features of Waves. 
 

1. Crest: This is the highest point on the wave. 

2. Trough: This is the lowest point or valley between two waves. 

3. Wave height: This is the vertical distance between the crest and the trough 

4. Wavelength: This is the horizontal distance between two crests or two troughs. 

5. Wave period: This measures the size of the wave in time. It can be measured by 

picking a stationary point and counting the seconds it takes for two consecutive 

crests or troughs to pass it. 
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OCEAN CURRENTS 
 
An ocean current is a continuous directed movement of ocean water that 
flows in one of the Earth’s oceans. Oceanic currents are driven by tides, 
winds, and differences in water density.  
 
Tidal Currents: Tides create a current in the oceans, near the shore and in 
bays and estuaries. These are called tidal currents. 
 
Wind:  drive currents that are at or near the ocean’s surface. Winds can 
drive currents near coastal areas, and also in open ocean.  
 
Thermohaline circulation: Another factor that drives currents is 
thermohaline circulation. This is a process driven by density differences in 
water due to temperature (thermo) and salinity (haline) in different parts of 
the ocean.  
 
 
TYPES OF OCEAN CURRENTS 
 

1. Surface Currents 

a. Coastal Currents 

i. Longshore currents 

ii. Rip currents 

iii. Upwelling and downwelling 

b. Surface Ocean Currents 

2. Deep Ocean Currents 

3. Tidal currents 

 
 
 
 
 
 
 
 



SURFACE CURRENTS: Ocean currents that occur up to about 100 meters 
deep are called surface currents. These include coastal currents and 
surface ocean currents that are driven mainly by wind. 
 

1. COASTAL CURRENTS: You are probably familiar with coastal 

currents if you have gone to the beach. 

a. Longshore Currents: As winds blow on the ocean, they pull on 

the surface and the buildup of energy forms waves. Waves 

break when the base of the wave encounters the sea floor and 

they become unstable, toppling on the shore. The energy 

released when waves break on the beach creates long shore 

currents.  

When ocean waves approach the beach at an angle rather than 

head on, part of the waves energy is directed perpendicular to 

the shore, and part of it is directed parallel to the shore. This 

parallel energy generates the long shore current, which runs 

along the shoreline. As these currents travel, they pick up 

sediment and transport it down the beach in a process called 

long shore drift. Longshore drift can form barrier islands. 
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b. Rip Currents: This is another type of coastal current. They 

form when a wave has already crashed but there is an 

underwater land formation that prevents all of the wave from 

flowing straight back out to sea. This can result in a wave 

funneling out of a narrow opening with great force, like a break 

in a sandbar. There are sometimes signs posted at the beach, 

warning of rip currents. 

c.  
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d. Upwelling: This is another type of coastal current. Upwelling 

occurs when winds displace surface water by blowing it away, 

and deeper water rises up to replace it. The opposite process 

downwelling, occurs when wind blows surface water towards a 

barrier like the coastline. The resulting accumulation of water 

forces the water on top. Upwelling and downwelling are crucial 

to the cycling of nutrients in the ocean. The deeper layers of 

water are rich in nutrients and carbon dioxide, while the surface 

waters are rich in oxygen. 
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2. SURFACE OCEAN CURRENTS: Surface currents in the open ocean 

originate from global wind patterns (the coastal currents are caused 

by local winds). As you can see, wind and waves are interlinked. The 

Coriolis effect creates global winds like the trade winds and the 

westerlies. These two winds patterns creates a continuous circular 

pattern of wind flowing clockwise in the Northern Hemisphere and 

counter clockwise in the Southern Hemisphere. These wind patterns 

create spiral ocean currents that are called gyres. There are five 

major gyres- the North Atlantic, South Atlantic, North Pacific, South 

Pacific, and Indian Ocean. The Gulf Stream is part of the North 

Atlantic gyre. 
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DEEP OCEAN CURRENTS/DENSITY CURRENTS (GLOBAL 
CONVEYOR BELT)  
 
There are underwater currents that circle the globe. This deep-water 
current is driven by density differences in the water. Water movement that 
is driven by density differences is called thermohaline circulation 
because water density depends on its temperature (thermo) and salinity 
(haline).  
 
Density refers to the mass per unit volume. A heavy bowling ball is denser 
than an air filled beach ball. With water, colder and saltier water is denser. 
 
At the Earth’s poles, when water freezes, the salt does not freeze with it, so 
a large volume of dense cold, salt water is left behind. When this dense 
water sinks to the ocean floor, more water moves in to replace it, creating a 
current. This process drives a current of water that moves around the 
globe. 
 
The global conveyor belt begins with cold water near the North Pole that 
heads south between South America and Africa towards Antarctica. In 
Antarctica, it gets recharged with more cold water and splits in two 
directions- one section heads to the Indian Ocean and the other to the 
Pacific Ocean.  
 
As the two sections get near the equator, they warm up and rise to the 
surface, called upwelling. When they can’t go further, the two sections loop 
back to the South Atlantic Ocean, and then the North Atlantic Ocean where 
the cycle begins again.  
 
The Global Conveyor Belt moves more slowly than surface currents, only a 
few centimeters per second. But it moves a vast amount of water. It is 
crucial to the base of the world’s food chain by moving nutrients and gases 
and regulating temperature.  
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TIDAL CURRENTS 
 
These are generated by tides. The Moon’s gravitational pull causes the 
ocean to bulge outwards on the opposite sides of the Earth. This causes a 
rise in the water level in places that are aligned with the moon and a 
decrease in water levels halfway between those two places. This rise in 
water level is accompanied by a horizontal movement of water called the 
tidal current.  
 
Tidal currents differ from the previous currents in that they don’t flow in a 
continuous stream. They also switch directions every time the tide 
transitions between high and low. Tidal currents do not have much effect in 
open ocean but they can create a rapid current in narrower areas like bays 
and estuaries. Tidal currents are predictable since the relative positions of 
the Sun, Moon and Earth change at a known rate. 
 
When the tide is rising and the flow of the current is directed towards the 
shore, it is called the flood current. When the tide is receding and the 
current is directed back out to sea, it is called the ebb current. 
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HOW DO OCEAN CURRENTS AFFECT CLIMATE 

 
Ocean water and ocean currents affect the climate by transporting heat. An ocean 
current is water that travels. This allows heat that is absorbed from the Sun, to be 
redistributed. Ocean currents help to distribute the solar energy on Earth. The Equator 
areas get more heat from the Sun. Ocean currents that are heated at the equator, and 
flow to higher latitudes, transport heat. This warms the air and the adjacent land 
masses. Similarly cold currents cool surrounding air and land. 
 
When land is near an ocean, the currents of the ocean warm or cool it, depending on 
whether a warm or cold current that flows by that land. In cases where a warm current 
flows along that land, that coastal area will generally be warmer than it otherwise would 
be, if it were in the interior. Similarly, cool currents cause coastal lands to remain cooler, 
than they would be if they were surrounded by land. 
 
Southern California and Arizona have the same latitude. However, Arizona summers 
are extremely hot, while Southern California summers are generally quite mild. This is 
because a cool Pacific current which flows down from Alaska keeps California cool. 
Arizona however, is so far away from the ocean that the current has little effect. So it 
stays very hot. 
 
Oceans play a vital role in determining the earth's climate. Their ability to absorb, 
transport and release heat is what drives the movement of the atmosphere, producing 
clouds, wind and rain. 
 

 

 
 
 



GULF STREAM 
 
A good example of an ocean current that affects climate is the Gulf Stream. The Gulf 
Stream is a current of water that originates in the Gulf of Mexico and heads north 
toward Western Europe and The United Kingdom. It then circles around and goes back 
to the Gulf of Mexico. The Gulf Stream carries warm water from the Gulf of Mexico up 
the coast of the Eastern US and over to Western Europe.  

When the current heads north from the Gulf of Mexico, its water is very warm, since it is 
very near the equator. The warm water is moving north, into a region that is farther from 
the equator. It’s like having the heat in one room of the house flow into other rooms of 
the house. 

When the warm water, and warm air above it, get to the north–toward the United 
Kingdom, Portugal, France and Spain–the water mixes with the slightly cooler water in 
this northern region. The warm air typically is very moist. It carries a lot of water 
because it is coming from a very wet place. Because of this, in the United Kingdom, it 
rains a lot.   

The Gulf Stream current also affects the climate of Western Europe. The summers are 
very warm and there is little ice in winter. In other words, the Gulf Stream current allows 
for a temperate climate year round for Western Europe. In comparison, Eastern Europe 
is very cold. 

 

 

 
 
 
 
 
 



WHAT IS EL NINO? 
 
El Niño is a climate pattern where the water in the Pacific Ocean near the equator gets 
hotter than usual and affects the atmosphere and weather around the world. El Niño 
climate conditions occur every few years, and they are not predictable. El Niño is 
Spanish for “Christ child” because Mexican fisherman, noticed the climate pattern 
formed around Christmas. 
 
 

  

In a normal year, the 
warmest water is in the far 
western Pacific. This forms 

thunderstorms. 
 
 

In an El Niño year, the 
warmest water moves eastward 

across the Pacific. 
Thunderstorms disrupt the jet 
stream current changing the 

weather pattern. 

 
 
 
What type of a climate pattern do we see with an El Niño? 
 
Usually, El Niño brings more rain and higher temperatures. Also, warm ocean currents 
come farther north and all kinds of tropical fish can be caught in the waters far north 
along the United States West Coast. El Niño may also bring warmer than normal winter 
temperatures to the eastern part of the United States. 
 
 
EL NINO  

 

Hundreds of years ago, South American fishermen observed that every year around 

Christmas, coastal waters of the Pacific became warmer as a current flowed from north 

to south. This change often meant a smaller catch but more rainfall inland. And that 

translated to more abundant crops. They said the current came from El Niño— Spanish 

for  “the boy.” Used at this time of year, their term referred to Jesus, “the Christ child.” 

  



El Niños can bring heavy rainfall and flooding to the West Coast of South America. 

Meanwhile, Australia and Southeast Asia may face a drought and high risk of wildfires. 

In North America, scientists have also linked unusual weather events — including ice 

storms, droughts and mudslides — to the arrival of an El Niño. Generally El Niño 

appears off the coast of South America every few years 

  

Today, researchers use the term El Niño only for those periods when the surface water 

around the equator in the eastern and central Pacific warms for an extended period of 

time.  Scientists declare an El Niño when they observe a temperature increase of at 

least 0.4 degree Celsius (0.72 degree Fahrenheit) for five months in a row in the 

eastern Pacific near the equator.  

 

LA NINA 

At other times, the surface water in the eastern Pacific instead may cool for long 

stretches of time. When the average temperature drops by at least 0.4° C (0.72° degree 

F), scientists will announce the arrival of a La Niña. This is Spanish for “the girl.” In 

general, effects of a La Niña run opposite to those triggered by an El Niño: Now, Central 

and South America may face severe droughts while Australia floods. 

  

 

 
 
 
 

 

 

 

 



DESALINATION 

 

Desalination is the process that removes salt and other particles from sea water, 

recovered waste water, or other impure water. It is also called desalting or desal. This 

makes it potable (fit for drinking). Because of droughts and population increase, we are 

running out of freshwater that is necessary for drinking, washing and irrigation. Since 

there is plenty of salt water in the ocean, researchers have developed processes that 

can remove the salt and impurities to create freshwater. 

 

Distillation: This is one method of desalination. It uses evaporation to separate 

impurities such as salt, from pure water. The water is heated till it evaporates as steam. 

It condenses in a collection container. The salt particles stay behind.  

 

Reverse osmosis: This is another method of desalination. The force of a fan presses 

water through membranes with pores that let the water molecules go through, but don’t 

allow the salt and pollutants through. This is the main method used today. 
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OCEAN DWELLERS 
 
 
PLANKTON, NEKTON AND BENTHOS 

 
Plankton: Plankton are all the creatures of the sea that rely on tides to move them from 
place to place. It consists of algae and small animals that float near the water surface 
carried by the stream. 
 
Nekton: These are all the creatures of the sea that can swim on their own without the 
help of tides. The nekton is composed of animals that actively swim and dive in water, 
like fishes, turtles, whales, sharks etc. 
 
Benthos or Bottom Dwellers: These are animals that live at the bottom of the sea. 
These include many echinoderms, mollusks, crustaceans, bottom dwelling fishes. Since 
there is very little light at this level, they cannot perform photosynthesis and use the 
nutrients present at this level. 
 
 

 



 


